Epigenetic regulation of genes encoding drug-metabolizing enzymes and transporters; DNA methylation and other mechanisms.
Drug metabolizing enzymes and transporters are increasingly recognized as key determinants of the inter-individual variability in pharmacokinetic (PK) and pharmacodynamic (PD) outcomes of clinically important drugs. To date, most studies investigating this variability have focused on polymorphisms (e.g. SNPs) in the genes encoding metabolic enzymes and transporters; however, it has recently been reported that the expression of some of these genes is under the control of epigenetic mechanisms. The most common epigenetic mechanism of mammalian genome regulation is DNA methylation, which does not change the genetic code but affects gene expression. Owing to its maintenance of the genomic sequence, DNA methylation is expected to offer an explanation for the controversial phenotypes of certain genetic polymorphisms. It has been recognized that DNA methylation plays a role in the transcriptional regulation of some PK/PD genes. In this review, we describe the impact of various epigenetic mechanisms, especially DNA methylation, on the expression (or activity) of drug metabolizing enzymes and transporter genes.